We have measured the total hydrogen content and the concentration of hydrogen bonded as SiH or SiH2 versus the thickness, d, of a-Si : H films deposited on c-Si from 0.2 03BC to 1.6 03BC. The relative ratio of bonded hydrogen decrease from ~ 1 (d ~ 0.2 03BC) to a minimum of 0.5 (d ~ 0.6 03BC) then reaches a nearly constant value of 0.8 above d ~ 0.9 03BC. There is a significant decrease of the total hydrogen content ( ~ 5 %) in the lower thickness range (d 5 000 Å). These effects are discussed in relationship with our previously published model on the role of hydrogen in this material.
1. Introduction. -One recurring problem in the amorphous hydrogenated silicon literature is that the electrooptical properties of reactive-sputtered and glow discharge materials seem to vary considerably between laboratories even though fabrication conditions are carefully controlled to try to reproduce published materials. Sample reproducibility difficulties originating from different deposition and shielding geometries giving different plasma properties and different possible degrees of contamination are often cited as being responsible for these differences [1] . Band bending in the vicinity of substrate or surface was also invoked [2] . We have shown that the electronic properties of sputtered a-Si : H depend mainly on the « structure &#x3E;&#x3E; of the silicon matrix, which can be changed through the substrate temperature, the deposition rate [3] and by posthydrogenation [4, 5] and that the hydrogen concentration and site give an image of this structure [6] . Most [7] suggest inhomogeneous distribution of the silicon matrix deformations near the film interfaces with neighbouring films.
To study more systematically this point, we prepared series of samples of differing thicknesses with all other fabrication conditions fixed. All samples were deposited on c-Si, studied by hydrogen compositional profiles using elastic recoil detection of protons ejected by a beam of 30 MeV 35C1 ions, and nuclear reaction with boron, and by the mean silicon-hydrogen bonds concentrations detected by infrared absorption. All samples deposited on c-Si were analysed by nuclear elastic recoil detection [8] to determine hydrogen compositional profiles. Secondly, we studied the optical transmission spectra from the visible through to the infrared range using first the fused silica substrates then the silicon substrates.
From the interferences fringes in the visible and IR region, the index of refraction and then the sample thickness were determined. sites of these films were derived from the infrared absorption of the corresponding stretching modes around 2 000 and 2 095 cm-1. These stretching modes were studied through the transmission curves in the range 2-9 ~ using a Bedkman IR4240 double beam spectrophotometer and a deconvolution procedure described in some detail in a previous article [3] . In a typical transmission recording, the 2 000 cm-1 mode, usually attributed to the SiH site [10, 11] than the instrumental resolution for the scattering geometry we used.
The two other samples (ii) and (iv) present profiles intermediate to those of (i) and (iii) described above. The variation of the profiles with thickness is very pronounced up to 0.5 ~m then the changes become relatively minor.
The mean total hydrogen content versus film thickness is plotted on figure 2 for the 4 samples of figure 1 (V) and for those of 2 other runs in identical conditions. The thickness ranges overlap between the various runs. As the thickness increases, there is first a decrease from ^~ 17 % to 13 % ( ~ 0.6 Jl) then a nearly constant value close to that found for this deposition rate in our other RF diode reactive cathodic sputtering apparatus [3] .
To see if this compositional heterogeneity corresponded to variations in the silicon-hydrogen bonding and consequently in the electrooptical properties of this semiconductor we measured the percentage of SiH and SiH2 bonds in these films differing only by their thickness. The results appear in figure 2. Plotted Fig. 2 
